We describe a case of mild Mycobacterium shimoidei disease with a favorable course after treatment. Characteristics of nine M. shimoidei isolates in Italy between 1989 and 2009 were also reviewed. The M. shimoidei genome was highly conserved. Based on antimicrobial susceptibility, the combination of ethambutol, clarithromycin, and rifabutin appears to be a reasonable treatment.
W
e report on a case of pulmonary infection by Mycobacterium shimoidei in a 53-year-old woman from Monza, Italy, who was HIV negative and otherwise healthy, with a history of tuberculosis without sequelae in her childhood (more than 40 years earlier).
Since 1996, the patient had reported chronic cough and after an episode of hemoptysis in 1999, pulmonary high-resolution computed tomography revealed bronchiectasis with right middle lobe and lingula involvement. Since then, she reported persistent cough and recurrent bronchitis, treated with standard antibiotic treatment.
At the end of 2008, the patient presented recurrent episodes of sore throat, dry cough, and dyspnea upon exertion. For these symptoms, different antibiotic therapies were administered without success. In February 2009, a new lung computed tomography showed bronchiectasis, cystic bronchiolectasis, and peribronchial consolidations, with a tree-in-bud aspect. One bronchoalveolar lavage specimen was positive using auramine-rodamine staining (2 to 18 bacilli per 50 fields). Liquid culture grew in 28 days using Bactec MGIT 960 mycobacterial detection system (Becton, Dickinson), while Lowenstein-Jensen cultures remained negative after 60 days of incubation. The mycobacterium was subsequently identified as M. shimoidei by the combination of the two molecular DNA-probe GenoType Mycobacterium systems, CM and AS (Hain Lifescience), since it hybridized with the specific M. shimoidei probe included in GenoType AS. The identification was later confirmed by genome sequencing of 4 different genomic regions.
The isolate was not considered clinically significant, and no treatment was administered. Two months later, a new lung computed tomography showed an increase in the sizes and numbers of micronodular lesions and accentuation of the tree-in-bud aspect. A new bronchoalveolar lavage specimen was strongly positive (4 to 36 bacilli per field), and M. shimoidei grew in both solid (18 days) and liquid (14 days) cultures. Pending the results of drug susceptibility testing (DST), treatment with ethambutol (1,200 mg once daily), amikacin (1,000 mg three times weekly), rifabutin (300 mg once daily), and clarithromycin (500 mg twice daily) was prescribed. One month later, DST showed resistance to rifampin and ciprofloxacin. DST results, along with MICs, are shown in Table 1 . Rifabutin was subsequently discontinued due to intolerance, whereas amikacin was continued up to month 3 of treatment. After 3 months, regression of symptoms, radiological improvement, sputum negativization, and bronchoalveolar lavage culture conversion were obtained. The therapy with clarithromycin and ethambutol was prolonged up to 18 months of treatment. The patient was followed for 1 year after treatment completion. Smears and sputum cultures remained negative, and no symptom relapsed.
On the occasion of the present finding, eight additional strains of M. shimoidei previously isolated in Italy were retrieved. All had been grown from respiratory specimens: one in Cortona In the rpoB gene, the sequence was identical in eight strains, while it differed by 2 nucleotides in the Modena strain (one transversion from cytosine to adenine and one transition from guanine to adenine-both silent mutations), resulting in a similarity of 99.7%. No complete sequence of such a region was present in GenBank for M. shimoidei, and it was deposited by us in GenBank. The sequence data confirmed that all of the strains mentioned above belong to the species M. shimoidei.
For all of the strains, the antimicrobial susceptibility to a large panel of drugs potentially active against slowly growing mycobacteria (2) was tested by MIC determination. Linezolid, rifabutin, ethambutol, and clarithromycin revealed in vitro activities against the large majority of the strains. Clarithromycin and ethambutol were successfully used in the present case (Table 1 ).
Mycobacterium shimoidei was described for the first time from a respiratory infection in a Japanese patient in 1975 by Tsukamura, Shimoide, and Schaefer (3, 4) . This species has been isolated only from the human respiratory tract: no environmental source has been detected, and no human-to-human spread has been reported (3, 5) . Like other nontuberculous mycobacteria, M. shimoidei is an opportunistic pathogen, and it has been previously isolated only among subjects with preexisting lung diseases (emphysema, previous tuberculosis, silicosis, or lung carcinoma) (1, (5) (6) (7) (8) or who are severely immunocompromised (9) . The large majority of cases were found in males on average 60 years old (1, 3, 5, 6) . The clinical presentation of M. shimoidei disease is similar to tuberculosis; the symptoms include productive cough (6, 7, 10) , hemoptysis (7), fever (8), weight loss (5-7), and night sweats (6), while the thorax X-ray usually presents cavitations (1, 3, (5) (6) (7) (8) . Although a number of cases of M. shimoidei infection have been reported worldwide (1, (3) (4) (5) (6) (7) (8) (9) (10) , the disease is rare.
Our case differs from the others reported in the literature because M. shimoidei was isolated from a paucisymptomatic woman without pulmonary cavitations and with no preexisting severe systemic disease or immunodepression.
Moreover, the favorable course of our case suggests that M. shimoidei infection is not necessarily associated with a severe prognosis. The high mortality previously reported is likely to have been driven by underlying disease, such as neoplasms, severe chronic lung disease, or other infective complications due to immunodepression (5) . Moreover, an impact of late recognition of M. shimoidei disease or its improper treatment could also have negatively influenced the outcome of the previously reported cases.
In our case, diagnosis was obtained relatively early and empirical treatment was initiated and later adjusted, based on DST results. Susceptibility testing is generally not recommended for slowly growing mycobacteria, and usually the treatment is driven by guidelines. However, due to the rarity of isolation, no guidelines are available for M. shimoidei. Based on the antimicrobial susceptibility of the Italian strains, it seems that the treatment that is more likely to be effective against M. shimoidei is the combination of ethambutol, clarithromycin, and rifabutin. Nonetheless, DST could be useful in some cases, to adjust empirical treatment.
Nucleotide sequence accession number. The complete sequence of the rpoB gene for the M. shimoidei isolate in this study has been deposited by us in GenBank under accession no. HM807416.
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